Introduction: The aim of our retrospective study was to review the clinical and epidemiological presentation of head and neck tuberculosis. Material and methods: We analyzed the history of 73 patients with head and neck tuberculosis hospitalized in the Department of Otolaryngology, Medical University of Warsaw, between 1983 and 2009. Results: We found that 26 (35.6%) patients presented with lymph node tuberculosis, 20 (27.4%) with laryngeal tuberculosis, 10 (13.7%) with oropharyngeal tuberculosis, 9 (12.3%) with salivary gland tuberculosis, 3 (4.1%) with tuberculosis of paranasal sinuses, 3 (4.1%) with aural tuberculosis, and 2 (2.7%) with skin tuberculosis in the head and neck region. Within the group of patients with lymph node tuberculosis in 15 cases there were infected lymph nodes of the 2 nd and 3 rd cervical region and in 11 infected lymph nodes of the 1 st cervical region. In 5 cases of laryngeal tuberculosis there was detected coexistence of cancer. Oropharyngeal tuberculosis in 7 cases was localized in tonsils, where in 1 case coexisting cancer was diagnosed. Chest X-ray was performed in all cases and pulmonary tuberculosis was identified in 26 (35.6%) cases. Conclusions: We conclude that tuberculosis still remains a problem and must be taken into consideration in the diagnostic process. The coincidence of tuberculosis and cancer is remarkable in the head and neck region.
Introduction
Tuberculosis is still one of the major causes of illness and death worldwide. According to the latest WHO report in 2006 there were 9.2 million new cases and 1.7 million deaths from tuberculosis, of which 0.7 million cases and 0.2 million deaths were in HIV-positive people [1] . Asia (SouthEast Asia and Western Pacific regions) and Africa account for more than 85% of global cases [1] .
In the European Union countries the epidemiological situation of tuberculosis is satisfactory. In most of them the incidence of tuberculosis is less than 15 cases per 100 000 people. But in Poland, Hungary, Portugal, Latvia, Estonia and Lithuania the incidence still exceeds the rate of 20 cases per 100 000 people [2] . There were reported 22.5 new cases of tuberculosis per 100 000 people in our country in 2006 [2] .
Commonly known groups of high risk of tuberculosis are: people with HIV infection, people who had contact with a sputum positive patient with tuberculosis, people who abuse alcohol, drug addicts, homeless, immigrants from countries of high incidence of tuberculosis, patients with chronic diseases, for example diabetes, malignant neoplasm, heart insufficiency, renal insufficiency, different immunosuppressive diseases and treatments.
In 90% tuberculosis is located in the lungs. Extrapulmonary cases account for only 10%. Head and neck region is not a common localization of tuberculosis; however, due to the great number of lymph nodes it is not casuistic and should be taken into consideration during the diagnostic process.
The aim of our study was to review the clinical and epidemiological presentation of tuberculosis in otolaryngology practice.
Material and methods
We analyzed retrospectively a group of 73 pa tients with tuberculosis of the head and neck region who presented at the Department of Otolaryngology, Medical University of Warsaw, between 1983 and 2009. Age and sex data, localization of the disease, status of contacts with active tuberculosis cases, and results of tuberculin skin tests were obtained and reviewed. Moreover radiological and histopathological findings were investigated. In all cases diagnosis was estimated by histopathological examination of infected tissue. For comprehensive diagnosis and treatment all patients were referred to one of the two specialist centers of tuberculosis in Warsaw.
The Bioethics Committee at the Medical University of Warsaw was informed about performed retrospective study and voiced no reservations.
In the study there were used basic statistical methods.
Results
In the group of 73 patients with head and neck tuberculosis there were 43 men and 30 women aged from 21 to 78 years (average 60.6 years). Age of men ranged from 36 to 75 years (average 62.5 years) and of women from 21 to 78 years (average 59.0 years). The male to female ratio was 1.43.
The most common localization of tuberculosis in the head and neck region was observed to be cervical lymph nodes -26 (35.6%) cases. The second most frequent localization -20 (27.4%) cases -was laryngeal tuberculosis. In 10 (13.7%) cases oropharyngeal tuberculosis was diagnosed. There were 9 cases of tuberculosis of salivary glands: 6 (8.2%) cases of parotid gland tuberculosis and 3 (4.1%) of submandibular gland tuberculosis.
Remaining cases comprised: tuberculosis of the paranasal sinuses -3 (4.1%) cases, aural tuberculosis -3 (4.1%) cases, skin tuberculosis in the head and neck region -2 (2.7%) cases. Detailed data of all patients are presented in Table I .
In the following paragraphs we present and discuss the patients according to the region of the head and neck affected.
Cervical lymph node tuberculosis -26 (35.6%) cases
The age range in this group was from 21 to 72 years. Mean age 56.7 years. There were 15 men (mean age: 59.7 years) and 11 women (mean age: 52.5 years). The mean time from the onset of symptoms to hospitalization was 17 weeks (range: 7-58 weeks). In 20 (76.9%) cases the only complaint was the tumor on the neck. In 6 (23%) cases patients additionally complained of systemic symptoms: malaise, fever and weight loss.
In 16 (61.5%) cases there was lymphadenopathy on the left side, in 8 (30.8%) cases on the right side and in 2 (7.7%) cases bilaterally. Fifteen patients had enlarged lymph nodes of cervical regions II and III and 11 patients had enlarged lymph nodes of cervical region I.
The majority of patients presented with small to moderate size of lymphadenopathy (less than 3 cm In all patients the diagnosis was estimated by histopathological examination of the excised lymph node.
Fine needle biopsy was performed in 19 cases, 3 of which were negative. The remaining 16 (84%) cases were positive, but in most of them the examining pathologist suggested excisional biopsy of the node to confirm the diagnosis.
Histopathological criteria for diagnosis of tuberculosis were granulomatous inflammation with caseous necrosis (Figure 1 ).
Tuberculin skin test was positive in 10 (50%) out of 20 tests performed. Contact history with active tuberculosis was detected in 4 (15.4%) cases.
Laryngeal tuberculosis -20 (27.4%) cases
The age range in this group was from 42 to 75 years. Mean age 56.5 years. There were 14 men (mean age: 57 years) and 6 women (mean age: 55.3 years). The mean time from the onset of symptoms to hospitalization was 22 weeks (range: 10-63 weeks).
The complaints at admission were as follows: hoarseness -18 (90%) cases; cough -9 (47%) cases; dysphagia -4 (20%) cases; dyspnea -2 (10%) cases; systemic symptoms (malaise, fever and weight loss) -6 (30%) cases.
Eighty percent of patients were referred to our department with the presumptive diagnosis of laryngeal tumor. On the laryngoscopy the morphology and localization of the tumor in the larynx and the mobility of vocal folds were examined. The results are presented below:
• in 8 (40%) cases we observed ulcerative tumor in the larynx, in 7 (35%) cases papillomatous tumor, and in 5 (25%) cases chronic hypertrophic laryngitis; • in 12 (60%) cases pathology was localized in vocal folds, in 8 (40%) cases in the posterior commissure of the larynx, and in 5 (25%) cases in vestibular folds.
• in 75% of cases there was only one localization of tumor, while in 25% there were multiple lesions in the larynx; • 15% of patients had unilateral laryngoplegia.
In the group of laryngeal tuberculosis the diagnosis was established in all cases on histopathological examination of excised pathological tissue.
Moreover, histopathological examination revealed in 5 cases coexistence of planoepithelial carcinoma with tuberculosis. In all 5 cases total laryngectomy was performed. Chest X-ray was performed in all patients and the evidence of lung tuberculosis was confirmed in 14 (70%) cases. Tuberculin skin test was positive in 10 (66.6%) out 
Oropharyngeal tuberculosis -10 (13.7%) cases
The age range in this group was from 49 to 71 years. Mean age 58.2 years. There were 7 men (mean age: 58.1 years) and 3 women (mean age: 58.3 years).
The mean time from the onset of symptoms to hospitalization was 14 weeks (range: 6-25 weeks).
The complaints at admission were as follows: ulceration in oropharynx -4 cases; tumor in oropharynx -3 cases; treatment-resistant tonsillitis -3 cases; dysphagia -5 cases; sore throat -5 cases; systemic symptoms (malaise, fever and weight loss) -2 cases.
On examination the localization of pathology was established as follows: tonsils in 7 cases -4 tonsillectomies and 3 excisional biopsies were performed; soft palate in 2 cases -samples of tissue were collected; lateral surface of tongue in 1 case -sample of tissue was collected.
In all cases the diagnosis was based on histopathological examination. Furthermore, in 1 case of tonsil tuberculosis coexistence of planoepithelial carcinoma was detected and the patient was sent for both antitubercular and radiotherapy treatments.
Chest X-ray was performed in all patients and evidence of lung tuberculosis was observed in 3 (30%) cases. Tuberculin skin test was positive in 3 (43%) cases out of 7 tests performed. Contact history with active tuberculosis was detected in only 1 (10%) case.
Salivary gland tuberculosis -9 (12.3%) cases
The age range in this group was from 52 to 72 years. Mean age 64.3 years. There were 3 men (mean age: 68 years) and 6 women (mean age: 62 years). The mean time from the onset of symptoms to hospitalization was 20 weeks (range: 14-36 weeks).
Within the group there were: 6 cases of parotid gland tuberculosis -4 on the left side and 2 on the right side; 3 cases of submandibular gland tuberculosis -both on the right side.
The most common complaints on admission were: swelling of the affected salivary gland region -5 cases; tumor of the salivary gland -4 cases; pain of the salivary gland region -3 cases.
No patients suffered from systemic symptoms or facial nerve palsy.
Ultrasonography was performed in all cases. Results suggested either enlargement of the gland with a diffuse hypoechogenic area or localized hypoechogenic tumor. Ultrasonography was followed by fine needle biopsy of the pathological gland and there was a diagnosis of caseating granulomas suggestive of mycobacterial infection in 5 cases.
In 4 cases the results of fine needle biopsy were not diagnostic and these patients underwent surgical treatment. The histopathological examination of excised tissue revealed in all cases tuberculosis of the salivary tissue. Moreover, in two cases there were also described changes characteristic for tuberculosis in deep intraparenchymal nodes of the parotid gland.
Chest X-ray was performed in all patients and there was no evidence of lung tuberculosis. Tuberculin skin test was positive in 2 (30%) cases out of 6 tests performed. Contact history with active tuberculosis was detected in 1 (11%) case.
Tuberculosis of nose and paranasal sinuses -3 (4.1%) cases
The age range in this group was from 58 to 68 years. Mean age 61.7 years. There were 2 men (mean age: 63.5 years) and 1 woman (mean age: 58 years). The mean time from the onset of symptoms to hospitalization was 14 weeks (range: 8-18 weeks).
All 3 patients were referred to our department with the suspicion of sinonasal tumor for further diagnosis and treatment.
The complaints on admission were as follows: nasal obstruction on one side -3 cases; purulent or bloody discharge from one nostril -2 cases; headache -2 cases; pain localized in paranasal sinuses -1 case; exophthalmos -1 case; systemic symptoms -1 case.
On laryngological examination in all patients there were pathological pale granulation tissues in the nasal cavity. Sinus X-ray was performed in all patients, but none of them was specific.
In 1 case Caldwell-Luc operation was performed and in the other 2 cases some granulation tissue from the nasal cavity was collected. Histopathological examination revealed tuberculosis in all cases.
One patient had changes remarkable for tuberculosis in chest X-ray. Tuberculin skin test was positive in 1 (50%) patient out of 2 tested. There was no history of contact with active tuberculosis.
Tuberculous otitis media -3 (4.1%) cases
The age range in this group was from 52 to 71 years. Mean age 61.3 years. There were 2 men (mean age: 61.5 years) and 1 woman (mean age: 61 years). The mean time from the onset of symptoms to hospitalization was 16 weeks (range: 12-19 weeks).
The most common complaints on admission were: otorrhea -3 cases; hearing loss -3 cases; otalgia -1 case; tinnitus -1 case; facial nerve palsy -1 case.
In all 3 cases patients were directed to our department because of otorrhea resistant to standard treatment.
In otoscopic examination we found: subtotal perforation of the tympanic membrane with otorrhea -1 case; granulation tissue in the external auditory tube with otorrhea -1 case; subtotal perforation with intratympanic epidermis -1 case.
We performed computed tomography of the temporal bone in all patients and it showed occupation of soft tissues in the middle ear and mastoiditis. Bone destruction and progression of the pathology to the apex of the temporal bone was detected in only 1 case (Figure 4) .
In all 3 cases surgical treatment -tympanoplasty -was performed. The histopathological examination of granulation revealed tuberculous otitis media in all cases.
Chest X-ray of one of the patients showed some fibrosis in the apex of both lungs that might have suggested tuberculosis in the past. Tuberculin skin test was positive in 2 (66.6%) out of 3 tests performed. There was no history of contact with active tuberculosis.
As soon as the diagnosis was established, each patient was referred for comprehensive diagnosis and treatment to one of the two specialist centers of tuberculosis treatment in Warsaw.
Skin tuberculosis -2 (2.7%) cases
In both cases the patients were females. The first patient, a 56-year-old woman, presented with localized swelling of tissues on the left side of the neck of 3 days duration. Skin over the swelling was reddish. Ultrasonography showed localized inflammation of soft tissue of the neck without fluid collection. Antibiotics were administered. During the next 3 days progression of inflammation of the neck tissue was observed, despite the good general condition of the patient. On the fourth day of hospitalization incision and drainage was performed. There was no discharge. In the next few days there developed a fistula with granulation in the place of incision. The histopathological examination of granulation revealed tuberculosis.
The second patient, a 78-year-old woman, was referred to our department with ulceration on the left cheek of 2 cm diameter and a history of 2 months, which was refractory to standard treatment with antibiotics and antifungal drugs.
On examination the ulceration was well localized, rather shallow with some granulation tissue. The rest of the laryngological examination was normal for the patient's age. Samples of tissue were collected for histopathology, which showed features of tuberculosis.
Both of the patients were directed for comprehensive diagnosis and treatment to one of the two specialist centers of tuberculosis treatment in Warsaw.
Discussion
Tuberculosis rarely occurs in otolaryngological practice, but unrecognized and without treatment is potentially lethal and remains an epidemiological threat.
In our material we found on average three cases per year of tuberculosis in the head and neck region. In the literature most of the articles concerning head and neck tuberculosis are case reports. Nalini et al. from India presented very extensive material of 117 cases from a 4-year period [3] . Authors from the United Kingdom described 23 cases of head and neck tuberculosis also from a 4-year period, but they noted that all patients were immigrants (Asian, African, Afro-Caribbean and Caucasian) [4] .
For the whole group the male to female ratio was 1.43 : 1 and this confirms the observation of other researchers that tuberculosis is more common in males [5] . When we analyzed the male to female ratio in each group we found that it was similar for the group with cervical lymph node tuberculosis (1.36 : 1). Moreover, this ratio was remarkably higher for the group of laryngeal and oropharyngeal tuberculosis (2.3 : 1). In our opinion this is due to additional risk factors such as smoking and alcohol abuse, both of which in our country are more prevalent in men.
For all of the patients, the mean time that had elapsed between the onset of symptoms and hospitalization was 15 weeks and it was the longest within the group of laryngeal tuberculosis -22 weeks. The same long period of observation is described by other researchers [4] .
Positive chest X-ray in patients with head and neck tuberculosis varies in different studies from 14% [6] to 54% [3] and 55% [4] . In our material pulmonary tuberculosis was identified in 35.6% of cases. The highest incidence of lung tuberculosis is observed in patients with laryngeal tuberculosis: 80-92.3% [7, 8] , and in our study 70%. This indicates not only hematogenous but also direct spread of bacilli from the lungs.
The radiological view of pulmonary disease included apical fibrosis, apical cavities, fibrocalcified lesions, fibrosis of the lobe, shadows and pleural thickening.
Only 12% of patients gave us a history of contact with active tuberculosis. Our study confirmed the information of low incidence (20% cases) of systemic symptoms in head and neck tuberculosis. However, Penfold et al. observed one of the systemic symptoms in 52% of patients [4] .
Tuberculin skin test was positive only in 53% of cases, which proves poor diagnostic sensitivity of this method.
None of our patients had suffered from immunosuppressive disease or had undergone immunosuppressive treatment. The majority of the patients (68%) were smokers, but few of them confessed to alcohol abuse. Unfortunately, the data concerning risk factors were not collected conscientiously enough and cannot be analyzed.
In Poland, testing for HIV is not routinely done in suspicion of tuberculosis. Moreover, the patient must agree to be tested for HIV. None of our patients had such testing so we are unable to determine the status of incidence of HIV in head and neck tuberculosis.
The commonest presentation of head and neck tuberculosis is cervical lymph node tuberculosis [3, 4] . Most of the cases present as a non-tender, small to moderate size, firm mass on the neck in an otherwise asymptomatic patient. In our study, we found that the majority of these patients had unilateral disease (92%) with a single group of lymph nodes involved. We observed that in 57.7% tuberculosis was localized in deep jugular chain nodes and in 42.3% in submandibular nodes. We did not find any case of posterior triangle cervical lymph node tuberculosis, which in other reports is also a common localization of infection [3, 6] .
Eighty-one percent of patients had normal X-chest rays, which confirms the results of other studies [5, 9, 10] that most patients with tuberculosis of the lymph nodes do not have active pulmonary disease.
Ultrasonography did not prove helpful in establishing the diagnosis. Fine needle biopsy was positive in 84%, but in most of the results it suggested confirmation in excisional biopsy.
For this reason we agree with other authors, who recommend excisional biopsy as the most reliable method to not delay the final diagnosis, which in this region can be very difficult, because of many other conditions that need to be differentiated [4] .
The second most common localization of head and neck tuberculosis is the larynx [4] . Reports estimate that it accounts for nearly 1% of all cases of tuberculosis [11] . Symptoms and laryngoscopic appearance are not specific. Clinical manifestation can mimic many other pathological states in the larynx, especially neoplasm.
In our study, hoarseness was found to be the most common symptom (90% of patients), as indicated in other reports [3, 7, 8, [12] [13] [14] . The majority of our cases were single lesions (75%), localized in true vocal folds (60%), which in recent studies has been found to be a typical presentation of laryngeal tuberculosis [3, 7, 8, 13, 14] . The prevalence of involvement of the posterior larynx, so commonly reported in the past, is presently not observed.
From our observations the coexistence of carcinoma with laryngeal tuberculosis is quite remarkable (25%). For this reason, there is always a necessity of histopathological examination of laryngeal tissue.
Oropharyngeal tuberculosis is the third localization of head and neck tuberculosis with tonsils as the most commonly affected site. Clinical manifestation, in the majority of cases, mimics malignant pathology and typically presents as a chronic, non-healing ulceration or small tumor, painful or painless [3, [15] [16] [17] .
From our experience, excisional biopsy followed by histopathological examination is recommended to avoid misdiagnosis of coexisting cancer and to implement proper and immediate treatment. Salivary gland tuberculosis and tuberculosis of the paranasal sinuses usually present with symptoms that suggest neoplastic pathology [18] .
Otherwise, aural tuberculosis mimics chronic otitis media, typically occurring with persistent otorrhea refractory to standard treatment, hearing loss and subtotal or total perforation of tympanic membrane with granulation tissue in the cavity and nonspecific appearance in CT scans.
Multiple perforations of the tympanic membrane as described in former reports have not been encountered in recent research [19, 20] . Even facial nerve palsy, highly suggestive of tuberculous otitis media, is currently rarely reported.
We agree that histopathological examination of infectious granulation should be performed in every case of chronic otitis media [3, 21] .
From our study, we found that tuberculosis of the head and neck region is not at all casuistic pathology and no longer presents with formerly described specific symptoms. As clinicians we should always take it into consideration in differential diagnosis and remember that the most important diagnostic tools remain clinical evaluation and biopsy followed by histopathological examination.
In conclusion, tuberculosis still remains a problem and must be taken into consideration in the diagnostic process. The commonest presentation of head and neck tuberculosis was found to be cervical lymph node tuberculosis. The coincidence of tuberculosis and cancer is remarkable in the head and neck region. Larynx tuberculosis no longer presents with the formerly described specific clinical manifestation. Although salivary glands, paranasal sinuses and ear are rare localizations of tuberculosis, we should consider this pathology in differential diagnosis.
